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IMPACT

The fundamental and applied science of ferroelectric 
phenomena at the nanoscale wil impact the high-density 
FeRAMs and other nanodevics technologies

FUTURE DIRECTIONS

Preliminary experiments performed in our lab shows the 
way to functionalization of ferroelectric surfaces that 
open a new field of research on micro and nano-
biointerfaces and devices
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MOTIVATION

• Studies of ferroeleectric phenomena in oxide perovskite thin films at the  nanoscale are critical to explore the limit of  ferroelectricity in 
these materials  and understand the fundamental ferroelectric phenomena at the nanoscale

• Fundamental and applied science of oxide perovskite ferroelectric thin films provide the basis for the development of a  new gneration
of multifunctional  micro and nanodevices such as the revolutionary non-volatile ferroelectric random access memories (FeRAMs) 
currently in the market in the form of low  density FeRAMS in “smart cards” and the up- coming high density FeRAMs for posed to 
replacve DRAMs and Flash memories. 

MAJOR ACCOMPLISHMENTS

•We developed top-down approaches for the fabrication of nanocapacitors to study ferroelecrtic phenomena at the nanoscale

•We used nanocapacitors fabricated via  the top-down approach to  study ferroelectric domain phenommena at the nanoscale and 
demonstrated for the first time that 90° domain switch when the the ferroelectric thin film is patterned in nanostructured capacitors 
that eliminate lateral  geometrical  constrains prevalent in blank films. 

• WE obtained valuable information that may provide evidence for the limit of ferroelectricity in nanostructured perovskite
thin films, which in turn will make a major impact in the design of the future high-density FeRAMs.
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